Curcumin protects cardiac cells against ischemia-reperfusion injury: effects on oxidative stress, NF-kappaB, and JNK pathways.
In this study we explored the effects of curcumin in cardiac cells subjected to a protocol simulating ischemia-reperfusion (IR). Curcumin (10 microM) was administered before ischemia (pretreatment) or at the moment of reperfusion (posttreatment) and its effects were compared to those produced by a reference antioxidant (Trolox) with an equal antioxidant capacity. IR cardiac cells showed clear signs of oxidative stress, impaired mitochondrial activity, and a marked development of both necrotic and apoptotic processes; at the same time, increases in NF-kappaB nuclear translocation and JNK phosphorylation were observed. Curcumin pretreatment was revealed to be the most effective in attenuating all these modifications and, in particular, in reducing the death of IR cells. This confirms that the protective effect of curcumin is not related simply to its antioxidant properties but involves other mechanisms, notably interactions in the NF-kappaB and JNK pathways. These findings suggest that curcumin administration, in particular before the hypoxic challenge, represents a promising approach to protecting cardiac cells against IR injury. In this scenario our results point out the importance of the chronology for the outcome of the treatment and provide a differential valuation of the degree of protection that curcumin can exert by its antioxidant activity or by other mechanisms.